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Introduction
The  assessment  of  current  annual  incre-
ment  of  forest  standing  volume (CAI)  is  a 
fundamental tool  to support  forest manage-
ment and planning (Assmann 1970, Davis et 
al. 2001), in order to quantify the producti-
vity  of  forest  stands,  to  understand  their 
growth  dynamics  (at  least  on  a  short-term 
perspective) and to improve the management 
strategies  according  to  sustainable  adaptive 
approaches.
However, the growth dynamics of a given 
forest  stand  is  not  easy to  be  reliably  as-
sessed on one single occasion, i.e., when re-
peated measurements of standing volume are 
not available. A suitable approach to such an 
end  is to  rely on  growth  and  yield  models 
(e.g.,  Vanclay  1994,  von  Gadow  &  Hui 
1999,  Pretzsch 2009). However, these kinds 
of models are often not available for many 
countries  and/or  locations  and/or  species. 
Furthermore, they may become obsolete due 
to  eventual  changes  in  the  environmental 
and silvicultural conditions (Weiskittel et al. 
2011).  Such  shortcomings  may be  distinc-
tively detrimental in the context of forest in-
ventories.
Several  methods  have  been  proposed  for 
inventorying CAI on one single occasion. A 
well-known  family  of  methods,  still  ex-
ploited at a large extent in Alpine and east-
ern European countries, derives from the es-
timation  of the  Percentage  Current  Annual 
Increment  of  the  forest  standing  volume 
(PCAIst).  By measuring  the  forest  standing 
volume of a given stand (Vst), the current an-
nual increment of the stand is then straight-
forwardly calculated as (eqn. 1):
where (eqn. 2):
where PCAIj is the percentage current annual 
increment of forest standing volume, referred 
to the  j-th dbh (tree stem diameter at breast 
height)  class;  Vj is  the  forest  standing 
volume, referred to the j-th dbh class; and m 
is the number of dbh classes in the stand.
All  the approaches applied  for  estimating 
PCAI are derived from simplifications of the 
following  general  formula  referred  to  indi-
vidual standing trees (eqn. 3):
where Δd is the current annual increment of 
dbh;  d is the dbh;  Δh is the current annual 
increment of tree height; h is the tree height; 
Δf is the annual variation of tree form factor; 
f is the tree form factor.
On a short-term perspective,  Δf/f is negli-
gible  so that  the percentage current  annual 
increment of forest standing volume of a gi-
ven dbh class can be estimated by the assess-
ment of Δdj,  Δhj and hj referred to that class 
(eqn. 4):
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The assessment  of  the current annual  increment of forest  standing volume 
(CAI) is a fundamental tool to support forest management and planning. A sui-
table approach to such an end is to rely on growth and yield models. However,  
this kind of models are often not available for many countries and/or locations 
and/or  species.  Furthermore,  they  may  become  obsolete  due  to  potential 
changes in the environmental and silvicultural conditions. Such shortcomings 
may be distinctively detrimental in the context of forest inventories. Several 
methods have been proposed to inventory  CAI on one single occasion,  i.e., 
when repeated measurements of standing volume are not available. A well-
known  family  of  methods,  still  largely  exploited  in  Alpine  and  Eastern 
European countries, derives from the estimation of the percentage current an-
nual increment of forest standing volume by the current annual increments of 
stem diameter and tree height (Δh). In this study an experimental comparison 
of Δh assessment by three different approaches is presented with reference to 
a properly designed case study: (i) Δh is measured on felled trees; (ii) Δh is es-
timated by dynamic height curve (i.e., diameter-height-age model); (iii)  Δh is 
estimated by conventional height curve (i.e., diameter-height model). Under 
the examined experimental conditions (a pure forest of silver fir on highly fer-
tile soils in southern Italy, aged around 60 years), both simplified approaches 
(ii) and (iii) have proven to underestimate height increments, with a larger un-
derestimation by the approach based on the conventional height curve. How-
ever, the consequent error in the estimation of percentage current annual in-
crement of forest standing volume has proved to be quite limited (4% for the 
approach based on the dynamic height curve and around 9% for the approach 
based on the conventional height curve). Hence, such simplified approaches 
may be rather safely considered for estimating percentage current annual in-
crement of forest standing volume when neither  Δh is directly detectable on 
standing trees nor sample trees can be felled, nor an appropriate model to 
predict  Δh is available. The  Δh estimation on the conventional height curve 
should turn out to be even more suitable in the case of uneven-aged stands, 
where the position of the height curve remains stationary over time.
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PCAI=100⋅(2Δdd +Δhh +Δ ff )
PCAI j=100⋅(2Δd jd j +Δh jh j )
